Introduction {#s1}
============

Spontaneous intracranial hypotension (SIH) is a rare condition, with an estimated incidence of 5 in 100,000 ([@B1]). The typical features of SIH include a throbbing postural headache that occurs or becomes worse in the upright position, dizziness, diffuse pachymeningeal enhancement and a "brain sag" visualized by magnetic resonance imaging (MRI), and a low cerebrospinal fluid (CSF) opening pressure during a lumbar puncture ([@B2]). As CSF volume decreases, compensatory vasocongestion and interstitial edema of the dura mater maintain a dynamic equilibrium ([@B3]). Although these classic features help diagnose most patients with SIH, there has been an increasing number of patients who either do not meet the classic diagnostic criteria or who present with uncommon manifestations such as taste alterations ([@B4]), limb paresthesias ([@B5]), behavioral changes ([@B6]), and Parkinsonian-like symptoms ([@B7]).

One of the main causes of SIH is a CSF leak, which usually occurs in the spine, causing hypoliquorrhea ([@B8]). However, clinical evidence suggests that patients suffering from SIH often have a normal opening pressure ([@B9], [@B10]). Although the clinical symptoms used to diagnose SIH may vary, downward displacement of the brain due to the loss of CSF buoyancy, often called "brain sag," is very specific to SIH ([@B4]). The degree of displacement may help explain the wide spectrum of symptoms associated with SIH, ranging from occasional postural headaches to coma ([@B11]).

Rare complications of SIH include reversible frontotemporal dementia, Parkinsonian-like symptoms, quadriplegia, coma, and even death ([@B12]--[@B15]). An increasing number of patients diagnosed with SIH have accompanying behavioral changes diagnosed as frontotemporal dementia, spawning the term "frontotemporal brain sagging syndrome" ([@B15]). In this report, we describe an unusual presentation of SIH in a patient who presented with progressive cognitive deficits, increased somnolence, dysarthria, chorea, and urinary incontinence. To our knowledge, this is the first report of SIH associated with this constellation of symptoms in the literature.

Case report {#s2}
===========

A 70-year-old female retired healthcare professional initially presented with a 10-day history of severe headaches without associated symptoms and with no history of head trauma. The patient had similar headaches in the past, but of shorter duration and lower intensity. The headaches developed suddenly and would occur when she leaned forward or stood up from a recumbent position. She described the headaches as an intense pressure-like sensation. Over-the-counter analgesics were ineffective. A few weeks after the onset of headaches, the patient started experiencing sleep attacks, wherein she would fall asleep during a conversation and even while standing up. She also reported having very realistic dreams that she often confused with reality. A multiple sleep latency test (MSLT) was normal, which refuted the clinical suspicion of narcolepsy. The sleep study did show mild sleep apnea, and she was prescribed continuous positive airway pressure (CPAP). Although the headaches spontaneously resolved within a few weeks of their onset, her sleep symptoms did not improve despite using CPAP for 6 months. She also lacked energy and motivation to participate in daily and social activities.

Over the next 6 months, she developed severe dysarthria, although she lacked insight into her speech pathology. She was referred to a neurologist for further testing. Her EEG was normal and her brain MRI (Figure [1](#F1){ref-type="fig"}) showed mild frontotemporal atrophy. Based on these findings, she was diagnosed with frontotemporal dementia (FTD).

![Pre-treatment sagittal **(A)** and axial **(B)** T2-weighted MRI images show brain sagging, tonsillar herniation, diffuse brain swelling, and venous sinus congestion.](fneur-09-00673-g0001){#F1}

About 1 year after the onset of symptoms, the patient received a second opinion from another neurologist and underwent another brain MRI scan. This time, she received a clinical diagnosis of narcolepsy and was started on 100 mg modafinil tablets. The patient was also seen by a psychiatrist, who prescribed donepezil for her mild cognitive impairment. Her speech returned to normal, her sleep attacks completely resolved, and she felt more energetic. Unfortunately, all of her symptoms except for the sleep attacks reappeared 3 days after starting this treatment. The dose of modafinil was increased to 200 mg after 1 week, which improved her daytime sleep attacks, but did not improve her level of energy or motivation. About 1 month later, she started complaining of urinary incontinence, which was more severe than the stress incontinence she previously experienced.

Over the next 3 months, the patient developed additional symptoms. She became less concerned with her personal hygiene and developed impulsive and inappropriate behaviors such as eating fruit in the supermarket without paying and using her hands to eat. She also developed memory problems, although her family reported that these were not severe. She also developed involuntary choreatic movements, of which she was unaware, such as eye blinking, stretching her neck during a conversation, mouth movements, and tapping her fingers (not a tremor). With the emergence of these new symptoms, the opinion of a third neurologist was sought, who ordered an immunological panel, another EEG, another brain MRI scan, and a neuropsychological assessment. Based on the results of these studies, the patient was diagnosed with a behavioral variant of FTD. She continued taking modafinil for her sleep attacks and was prescribed a selective serotonin reuptake inhibitor for her behavioral symptoms.

The patient was seen at our institution at the peak of her symptoms, about 18 months after the onset. By this time, she was also experiencing occasional fecal incontinence. She was well kempt, fully alert, with expressive difficulties and dysarthria. Her Mini-Mental State Exam was 20/30 with deficits in orientation to time, short-term memory, calculation, repetition, and copying. She had mild spasticity of the right upper extremity during passive movements, but the rest of her neurological exam was unremarkable. A retrospective review of the brain MRI scans (Figures [1A,B](#F1){ref-type="fig"}) revealed diffuse pachymeningeal gadolinium enhancement and sagging of the brainstem, which were consistent with intracranial hypotension. An MRI scan of the whole spine was also performed, which showed 30 perineural cysts at all levels of the spine, but no evidence of a CSF leak. An epidural blood patch was considered; however, both the patient and her family wanted to try conservative treatment with a tapered course of steroids.

Based on a previous case report of a patient with a similar constellation of symptoms, we prescribed 1,000 mg of intravenous methylprednisolone daily for 3 days, followed by 80 mg of oral prednisone daily, which was decreased by 10 mg every week. For the last month of treatment, she received 5 mg of oral prednisone daily.

Four weeks after starting steroid treatment, her cognitive dysfunction and speech difficulties started to improve. Six weeks into treatment, she was able to perform activities of daily living such as cooking and washing dishes. After 8 weeks of treatment, her urinary and fecal incontinence fully resolved and she started to feel more energetic. A repeat brain MRI scan was performed at the end of the fourth month (Figures [2A,B](#F2){ref-type="fig"}), which showed reduced brain swelling, less venous sinus congestion, and resolution of the tonsillar herniation.

![Post-treatment sagittal **(A)** and axial **(B)** T2-weighted MRI images show almost complete resolution of the findings of intracranial hypotension.](fneur-09-00673-g0002){#F2}

Discussion {#s3}
==========

Although headaches and stupor are frequently reported symptoms of SIH, the patient in this case not fit the classic presentation of SIH. A literature review revealed no prior cases or diagnostic guidelines for this constellation of symptoms. Some case reports reported FTD-like symptoms in patients with SIH ([@B11], [@B13]--[@B15]). However, the reported symptoms in these case studies were not as wide-ranging as the symptoms in our case, nor was there any mention of sleep attacks or speech-related problems in any of the previous reports. Another report described a patient with brain sagging syndrome who presented with choreoathetosis, which may have been more severe than our patient\'s chorea ([@B16]). In addition, our patient improved more slowly than patients in previously reported cases; therefore, it is possible that she had the condition for a longer duration. It is possible that she had this condition for a very long time before it started manifesting as distinct symptoms. We cannot, however, make such an assumption based on what evidence we have. This is possibly one of the main limitations of this report.

In conclusion, the clinical manifestations of SIH are not yet fully understood, and SIH should be included in the differential diagnosis of patients who present with a constellation of diverse neurological symptoms that cannot otherwise be explained.
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